1. Introduction. - The theory of the propagation of sound in porous material was developed twenty five years ago by Biot [1] and except for some experiments [2, 3] in geophysical materials the theory has not been widely tested. In the last few years there has been a new interest in the study of the acoustics of porous media charged with fluids : attenuation in marine sediments [4] , superfluid helium confined in porous Vycor glass [5] , fourth sound experiments in 4He [6, 7] , observation of a second bulk compressional mode in sintered glass beads [8] , ... The purpose of this letter is to present a test of Biot's theory on a rather simple system : a pack of calibrated glass spheres saturated with water. We have measured the velocity and attenuation of sound of the fast compressional wave in this material at high frequencies. We have varied both the frequency from 200 kHz to 10 MHz and glass sphere diameters from 50 flm to 500 ~m. Until now there exists only one series of measurements [9] [13] that Bo = ~/20, oc = 1 + (1 -~)/2 w ith The second term of equation (2) corresponds to the friction between solid and liquid ; r~ is the kinematic viscosity of the fluid and F(K) is a complex dynamic viscosity operator explicitly defined in the original work [1] :
The frequency We = r~/a2 characterizes the viscous skin effect [14] . For c~ We, the flow of fluid in the porous material is of the Poiseuille type and F(~) ~ 1. figure 1 , in a log-log plot.
It is easily seen that after a smooth increase with the frequency (between fc-o and co) the attenuation increases drastically at high frequencies. Moreover if for small co, as expected from equation (12) 5. Conclusion. -We have measured the velocity and attenuation of the fast compressional wave of packed glass spheres saturated with water. Our frequency range of investigation is limited by a strong unexpected diffusion. However velocity measurements and the frequency and glass bead diameter dependences confirm the applicability of the theory of propagation of sound in porous media developed by Biot. 
